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Seat electronics units 



(57) A seat electronics unit ("SEU") designed for 
quick and easy replacement includes a line-replaceable 
SEU (310) providing conlrol over telephony and in-flight 
entertainment associated with a group of passenger 
seats (210^, and a receiver (300) configured to receive 
the line-replaceable SEU (310). The receiver (300) is 
attached (320^ 320 2 ) to one of the group of passenger 



seats (210^ and operates as an interface between the 
line-replaceable SEU (310) and a plurality of communi- 
cation cables (340-, - 340 m ) propagating the telephony 
and in-flight entertainment. The receiver (300) is config- 
ured to allow the line-replaceable SEU (310) to be re- 
moved without removal of its communication cables 
(340-.-340J. 
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direction perpendicular to the torque seat tubes 320^ 
and 320 2 . Other embodiments for the fastener 365 are 
contemplated, such as a belt and buckle combination or 
a track mechanism in which the receiver 300 provides 
a track on one of its sides and the line-replaceable SEU 
31 0 is connected to the track. The line-replaceable SEU 
310 may be slid along to the track to be locked into place 
or unlocked for removal from the track. 

Referring now to Figure 5, a more detailed view of 
the receiver 300 is shown. The receiver 300 includes 
the backplane 350 surrounded by the first side 370, a 
second side 380 and a third side 390. As shown, the 
second side 380 of the receiver 300 is coupled to one 
or more of the torque seat tubes 320 1 and 320 2 by a 
mounting device 330 including, but not limited to, a sta- 
bilizing bar 331 and one or more brackets (e.g., brackets 
332 334), clamped around the torque seat tubes 320 1 
and a20 2 . The brackets 332-334 include isolation foam 
(not shown) along its inner surface in contact with the 
torque seal lubes 320, and 320 2 in order to mitigate the 
effect of vibrations. It is contemplated that the fastening 
may be between one side of the receiver 300 and the 
stabilizing bar 331 if fixedly attached to the passenger 
seat. The width between the first side 370 and the third 
side 390 is sufficient for insertion of the line-replaceable 
SEU 310 having a vertical orientation. The receiver 300 
is preferably made of a lightweight non-ferrous conduc- 
tive metal, such as aluminum, in order to reduce elec- 
tromagnetic interference "EMI" and mitigate the total 
system impact on the weight of the aircraft. However, it 
is contemplated that olher types of lightweight metals 
may be used. 

The backplane 350 includes a plurality of commu- 
nication ports (e.g., pons 351-356 as shown) that route 
information and power to the line-replaceable SEU 31 0. 
It is contemplated however, that any number of commu- 
nication ports may be used More specifically, in this em- 
bodiment, a first and second communication port 
351-352 receives and routes power (e.g., 115V and 
12V) propagating through communication lines 340 r 
340 2 between passenger seats 210-,-210 n . The third 
communication port 353 is used to propagate informa- 
tion between the PCU and passenger control handset 
("PCH") of the passenger seats 21 0^ -21 0 n and the SE U 
250, while the fourth communication port 354 is used to 
provide power and other information in the event of se- 
lecting seat back placement of the display. The fifth and 
sixth communication ports 355-356 propagate informa- 
tion related to telephony and in-flight entertainment. 

The line-replaceable SEU 310 to be removed from 
the receiver 300 by disconnecting itself from the com- 
munication ports 351 -356. It is contemplated that the 
line-replaceable SEU 310 may be replaced without dis- 
connecting power (e.g., conducting a "hot -swap"). Such 
hot-swapping may be performed, provided chassis 
ground of the connector(s) for the line-replaceable SEU 
310 is last to be disengaged from the communication 
ports 351 -356 and first to be engaged when the line- 



replaceable SEU 31 0 is connected to the backplane 350 
of the receiver 300. 

As shown in Figures 5-6, each communication port 
351-356 include a pair of multi-pin connectors (e.g., "D- 
5 sub" type connectors, Universal Serial Bus, etc.), nor- 
mally found on the backplanes of conventional personal 
computers. The connectors protrude from both sides of 
the backplane 350 so that connectors 357-362 are 
shown in Figure 6 while their mating connectors are il- 
10 lustrated as dashed lines in Figure 5. Thus, each com- 
munication cable 340-,,..., or 340 6 may be plugged into 
first connector 357-362, respectively while the line-re- 
placeable SEU 310 may be plugged into their mating 
connectors as shown in Figure 4. The pin count of these 
15 connectors is dependent on the communication archi- 
tecture implemented on the aircraft. It is contemplated, 
however, that other types of connectors may be used, 
in which these connectors may include electrical and op- 
tical fiber interconnects or solely optica! fiber intercon- 
20 nects. 

While the line-replaceable SEU 310 may be re- 
moved and replaced with another line-replaceable SEU, 
the communication cables 3401-3406 would remain in 
contact with the receiver 300. Thus, only replacement 
25 of the line-replaceable SEU 310 is needed instead of a 
complete disconnection of all communication cables 
340 r 340 6 . This provides a less labor intensive replace- 
ment technique than the current replacement technique 
described above. 
30 Although not shown, a second embodiment of the 

SEU may be utilized in which the receiver is mounted to 
a structural support of the passenger seat to receive the 
line-replaceable SEU in a horizontal orientation. This is 
accomplished by attaching the receiver to the pair of . 
35 torque seat tubes, but leaving the fastener oriented to 
face the floor of the passenger cabin of the aircraft. This 
allows a person replacing or installing the line-replace- 
able SEU access to the fastener. 

Another contemplated embodiment of the SEU in- 
40 volves the receiver being mounted to another structural 
support such as at least one leg of the passenger seat. 
The third portion of the receiver 300 would be attached 
to and remain flush with the leg of the passenger seat. 
This placement still provides access to the fastener and 
45 subsequent removal of the line-replaceable SEU. 

Referring now to Figure 7, a flowchart illustrating 
the operational steps in order to remove a line-replace- 
able SEU and install another line-replaceable SEU is 
shown. In step 500, power applied to the SEU is discon- 
50 tinued. As indicated by the dashed lines, this step is op- 
tional because the SEU may be capable of being "hot 
swapped" with power still being applied during removal, 
provided chassis ground of connectors is designed to 
be the first part of the connector to be engaged upon 
55 connection and last to be disengaged for removal. Next, 
the fastener situated on the first side of the receiver is 
unfastened (Step 510). Next, the line-replaceable SEU 
is pulled in a direction parallel with the floor of the aircraft 
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and away from the backplane of the receiver to complete 
its removal from the receiver (Step 520). Another line- 
replaceable SEU (or even the line-replaceable SEU just 
removed) is appropriately inserted into the receiver to 
interconnect with the in-line connector mounted on the s 
backplane of the receiver (Step 530). Thereafter, the 
fastener is refastened ensuring that the line-replaceable 
SEU is appropriately mated with the in-line connector 
(Step 540). Subsequently, power may be reapplied to 
the SEU, if previously disconnected, in order to perform 10 
diagnostic tests on the SEU to guarantee that it is oper- 
ating properly 5. 

The present invention described herein may be de- 
signed in many different embodiments and using many 
different configurations. As discussed herein, the archi- is 
tecture of the SEU is flexible, provided the backplane of 
the receiver maintains its connection with the commu- 
nication cables. While the present invention has been 6. 
described in terms of various embodiments, other em- 
bod imenls may come to mind to those skilled in the art 20 
without departing fiom the scope of the present inven- 
tion 7. 



Claims 25 



a backplane configured to provide an electrical 
interface between the at least one communica- 
tion cable and the line-replaceable seat elec- 
tronics unit; and 

a plurality of sides coupled to the backplane, a 
first side including a latch means for maintain- 
ing the line-replaceable seat electronics unit in 
close proximity to the receiver, and a second 
side being attached to the at least one torque 
seat tube. 

The in-flight entertainment system according to 
claim 4, wherein the backplane includes at least one 
cable connector, the cable connector electrically 
connecting the at least one communication cable to 
the line-replaceable seat electronics unit. 

The in-flight entertainment system according to 
claim 4, wherein a third side of the plurality of sides 
is oriented adjacent to a leg of a passenger seat. 

The in-flight entertainment system according to 
claim 4, wherein a third of the plurality of sides is 
placed adjacent to a seat cushion of a passenger 

seat. 



1. An in-fhght entertainment system comprising: 

at least one communication cable propagating 
information in digital form; and 30 
a seat electronics unit coupled to the at least 
one communication cable, the seat electronics 
unit including 

a line-replaceable seat electronics unit, 35 
and 

a receiver connected to the at least one 
communication cable and the line-replace- 
able seat electronics unit, the receiver is 
configured to allow the line-replaceable 40 
seat electronics unit to be detached without 
disconnecting the at least one communica- 
tion cable. 

2. The in-flight entertainment system according to *s 
claim 1, wherein the line-replaceable seat electron- 
ics unit and the receiver are securely fastened to- 
gether by a latch partially mounted to both a first 
side of the receiver and a side of the line-replacea- 
ble seat electronics unit. so 



8. The in-flight entertainment system according to 
claim 1 , wherein the line-replaceable seat electron- 
ics unit may be removed from the receiver without 
disrupting power supplied to the receiver through 
the at least one communication cable. 

9. A seat electronics unit interconnected to a plurality 
of communication cables, the seat electronics unit 
comprising: 

a line-replaceable seat electronics unit; and 
a receiver coupled to the plurality of communi- 
cation cables and removably coupled the line- 
replaceable seat electronics unit, the receiver 
is configured to allow the line-replaceable seat 
electronics unit to be removed without removal 
of the plurality of communication cables. 

10. The seat electronics unit according to claim 9, 
wherein the receiver is securely attached to at least 
one torque seat tube of a passenger seat. 

11. The seat electronics unit according to claim 10, 
wherein the receiver includes 



The in-flight entertainment system according to 
claim 1 , wherein the receiver is securely supported 
by at least one torque seat tube of a passenger seat. 

The in-flight entertainment system according to 
claim 3, wherein the receiver includes 



a backplane configured to provide an electrical 
interface between the plurality of communica- 
tion cables and the line-replaceable seat elec- 
tronics unit; and 

a plurality of sides coupled to the backplane, a 
first side includes a first latch element used in 
part to secure the line.-replaceable seat elec- 
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tronics unit to the receiver, and a second side 
is attached to the at least one torque seat tube. 

12. The seat electronics unit according to claim 11, 
wherein the backplane includes a plurality of cable 
connectors, each cable connector electrically con- 
necting one of the plurality of communication cables 
to the line-replaceable seat electronics unit. 

13. The seat electronics unit according to claim 11, 
wherein a third side of the plurality of sides is ori- 
ented adjacent to a leg of a passenger seat. 

14. The seat electronics unit according to claim 11, 
wherein a third of the plurality of sides is adjacent 
to a seat cushion of a passenger seat. 

15. The seat electronics unit according to claim 9, 
wherein the line-replaceable seat electronics unit 
may be removed from the receiver without disrupt- 
ing power supplied to the receiver through one of 
the plurality of communication cables. 

16. A receiver adapted for connection to a plurality of 
communication cables and a line-replaceable seat 
electronics unit of an in-flight entertainment system, 
the receiver comprising: 

a backplane configured to provide an electrical 
interface between the plurality of communica- 
tion cables and the line-replaceable seat elec- 
tronics unit, the backplane includes a plurality 
of cable connectors which provide a mechani- 
cal and electrical connection with the plurality 
of communication cables; and 
a plurality of sides coupled to a perimeter of the 
backplane, the plurality of sides include a first 
side including a first latch element to maintain 
the line-replaceable seat electronics unit in 
close proximity to the receiver. 

17. A method for removal and installation of a line-re- 
placeable seat electronics unit that controls the 
propagation of information routed through commu- 
nication cables to devices associated with a pas- 
senger seat, the method comprising the steps of: 

electrically disconnecting the line-replaceable 
seat electronics unit from a receiver while the 
receiver remains attached to the communica- 
tion cables; 

inserting a line-replaceable seat electronics 
unit into the receiver; and 
electrically connecting the line-replaceable 
seat electronics unit to the receiver. 

18. The method according to Claim 17, wherein prior to 
the electrically disconnecting step, the method fur- 



10 

ther comprises the step of: 

separating a first latch element from a second 
latch element to unfasten the line-replaceable seat 
electronics unit from the receiver. 

5 

19. The method according to Claim 18, wherein after 
the electrically connecting step, the method further 
comprises the step of: 

re-fastening the first latch element to the sec- 
10 ond latch element to secure the line-replaceable 
seat electronics unit to the receiver. 

20. Terminating a communication cable within an air- 
craft by a first connector and attached to a seat of 

15 the aircraft, a seat electronics unit comprising: 

a receiver including the first connector and a 
second connector coupled to the first connec- 
tor; and 

20 a line-replaceable seat electronics unit that 

plugs into the second connector to be connect- 
ed with the communication cable and unplugs 
from the second connector while the communi- 
cation cable remains -attached to the first con- 

25 nector. 

21. The seat electronics unit according to claim 20, 
wherein the line-replaceable seat electronics unit is 
partially inserted within the receiver to plug into the 

30 second connector. 

22. The seat electronics unit according to claim 20; 
wherein the receiver is securely supported by at 
least one torque seat tube of the seat. 

35 

23. The seat electronics unit according to claim 20, 
wherein the receiver includes 

a backplane including the first and second con- 
40 nectors, said backplane is configured to pro- 

vide an electrical interface between the com- 
munication cable and the line-replaceable seat 
electronics unit; and 

a plurality of sides coupled to the backplane, a 
45 first side includes a first latch element used to 

secure the line-replaceable seat electronics 
unit to the receiver, and a second side is at- 
tached to the at least one torque seat tube. 

50 24. The seat electronics unit according to claim 23, 
wherein a third side of the plurality of sides is gen- 
erally oriented in parallel to the first side. 

25. The seat electronics unit according to claim 20, 
ss wherein the line-replaceable seat electronics unit is 
unplugged from the second connector while power 
is still supplied to the first connector. 
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26. Attached to a support of a seat of an aircraft and 
providing an interface between a communication 
cable and a line-replaceable seat electronics unit, 
a receiver comprising a first connector protruding 
from an exterior surface of a backplane and a sec- $ 
ond connector coupled to the first connector, the 
second connector protruding from an interior sur- 
face of the backplane and providing an electrical 
connection for the line-replaceable electronic seat 
unit. 10 

27. The receiver according to Claim 26 further compris- 
ing 

a plurality of sides coupled to a perimeter of 
the backplane, the plurality of sides partially sur- is 
rounding the line-replaceable seat electronics unit 
when connected into the second connector. 

28. The receiver according to Claim 27, wherein a first 
side of the plurality of sides includes a first latch el- 20 
ement to maintain the line-replaceable seat elec- 
tronics unit in close proximity to the receiver. 

- 29. A method for installation of a first line-replaceable 

seat electronics unit that interconnects a com muni- 25 
cation cable to input and output devices associated 
with a seat of an aircraft, the method comprising the 
steps of: 



ble seat electronics unit to the receiver. 

33. An in-flight seat-to-seat entertainment system im- 
plemented in a mass transit vehicle including a plu- 
rality of passenger seats having dedicated periph- 
erals, the in-flight seat-to-seat entertainment sys- 
tem comprising: 

connecting means for transferring content and 
power; and 

a seat electronics unit coupled to said connect- 
ing means, said seat electronics unit including 

means for propagating said content and 
power to peripherals associated with the 
seat electronics unit, and 
receiver means for allowing said means to 
be detached therefrom and maintain cou- 
pling with said connecting means. 



providing a receiver that is p re-attached to the 30 
seat and includes a first connector coupled to 
the communication cable and a second con- 
nector coupled to the first connector: 
inserting the first line-replaceable seat elec- 
tronics unit into the second connector; and 35 
securing the mated relationship between the 
second connector and the first line-replaceable 
seat electronics unit. 



30. The method according to Claim 29, wherein prior to *o 
the inserting step, the method further comprises the 
step of. 

disconnecting a second line-replaceable seat 
electronics unit from the receiver while the receiver 
remains attached to the communication cable. *5 



31 . The method according to Claim 30, wherein prior to 
the disconnecting step, the method further compris- 
es the step of: 

separating a first latch element from a second so 
latch element to unfasten the second line-replace- 
able seat electronics unit from the receiver. 



32. The method according to Claim 31, wherein after 

the inserting step, the method further comprises the ss 
step of: 

re-fastening the first latch element to the sec- 
ond latch element to secure the first line-replacea- 
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